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Microbicidal agents consisting of 10 to 40 parts by weight of 
the salt of an alkyl-di-guanidine of general formula I 



R H 

I I 
H 2 N-C. N-{CH,) m ^-C- NH, CI] 

I! it 



where R is Cg-Cig alkyl and m is a number from 2 to 6, and 10 to 
40 parts by weight, preferably 20 to 30 parts by weight, of a 
block copolymer of general formula II 
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cm, 



where a, b and c are integers selected « «. 

the block copolymer is 1000 to 16 000 „ m ° leCUlar Vei ^t of 
chain constitutes io to 90 wt% of'th V ^ poly * thos V 1 i«« 
the remainder being water and/or a sLTlt *° leCUlar wei *>t, with 
alcohol. short-chain water-soluble 
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It is already known that alkyl-di-guanidinium salts have a good 
bactericidal and fungicidal activity (German Patent 1,249,457). 
However, their use is greatly limited because of their 
unsatisfactory solubility in water in some cases and their poor 
compatibility especially with hard water or saline water. 

In order to improve their solubility and stability in hard 
water or saline water, it s already known that they can be 
combined with quaternary ammonium compounds or phosphonium 
compounds or fatty alkyldiamine salts. However, it is a 
disadvantage here that these emulsifiers have a negative influence 
on the microbicidal effect of the alkyldiguanidinium salts. 

It has now been found that combinations of alkyl-di-guanidines 
in the form of salts with polyethoxylene-polypropoxyline block 
copolymers yield stable formulations with an improved microbicidal 
effect. 

This invention thus concerns microbicidal agents consisting 
of 10 to 40, preferably 20 to 30, parts by weight of a salt of an 
alkyldiguanidine of general formula I 



? .? 

fa* N-C-K- ( CK-, ) -N-C-NH- 
.2 I; dm |i <£ 

HE NH 



(t) 



where R is C 8 -C 18 alkyl and m is a number from 2 to 6, and 10 to 
40, preferably 20 to 30, parts by weight of a block copolymer of 
general formula II 
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EO-(CH 2 -CH 2 -0) a -CCr:-CH 2 -0) b -(CE 2 -CH 2 0) c -H (II) 

CH 3 

where a, b and c are integers selected so the molecular weight of 
the block copolymer is 1000 to 16,000, and the polyethoxylene 
chains constitute 10 to 90 wt% of the total molecular weight, with 
the remainder being water and/or a short-chain water-soluble 
alcohol, preferably isopropanol. 

The alkyldiguanidines according to this invention can be 
produced by known methods, e.g., by reaction of diamines of the 
formula 

R-NH-(CH 2 )m-NH 2 

where R and m have the meanings given above with cyanamide or 
S-alkylisothiourea . 

The salt may be derived from monovalent and polyvalent 
organic or inorganic acids, e.g., sulfuric acid, nitric acid, 
phosphoric acid, formic acid or hydrochloric acid. In addition, 
organic acids such as acetic acid and especially high molecular 
aliphatic carboxylic acids such as lauric acid, stearic acid, 
oleic acid, etc., or mixtures thereof can also be used to form the 
salt. Instead of uniform individual substances, mixtures of said 
compounds can also be used, optionally together with other 
microbicidal agents . 

These microbicidal agents, which are produced by simply 
mixing the stated components, are characterized by good water 
solubility and good compatibility with hard water or saline 
water. In addition, the improved microbicidal effect in 
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comparison with the formulations known in the past with quaternary 
ammonium compounds should be emphasized in particular. 

Example 

The following components are mixed: 

2 5 parts laurylpropylenediamineguanidinium monolactate 
25 parts polyethoxylene-polypropoxylene block copolymer, 

total molecular weight 8000, molecular weight of 
the polyethoxylene part 63 00 

3 0 parts isopropanol 
2 0 parts water 

This formulation is stable under the conditions of the shaker 
test. It can be diluted with water in any ratio to form a clear 
solution. 

The microbicidal effect in i/ml was determined according to 
the 555 test of Fytopharmacie in Wageningen, Netherlands, where 
the minimum concentration is determined in 7/ml for reduction of 
the microbe count by 10 5 microorganisms/ml starting from 
10 7 microorganisms/ml. The contact time is 5 minutes. 

A commercial product consisting of the following components 
was also included as a comparative formulation: 

25 parts laurylpropylenediamineguanidinium lactate 

2 5 parts soybean trimethylammonium chloride 

50 parts solvent and water 
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Determination of the bactericidal and fungicidal effer*-. 



Contact time 5 minutes 

Minimum concentration for reduction by 10 5 



nicrccrganisms/ml 



Type of microorganism 



Reference product 



Example according 
to this invention 



Salm. typh. 
Ps. aerug. 



2500 7/ml 
about 3000 7/ml 



250 7/ml 
250 7/ml 
500 7/ml 
500 7/ml 
250 7/ml 



Strept. faec. 
Staph, aureus . 
Cand. alb. 



1500 7/ml 
2000 7/ml 
3 000 7/ml 



This table shows the improved microbicidal effects of the 
mixture according to this invention in comparison with a 
commercial product. 

In order to achieve a reduction in microorganisms by 10 5 /ml 
in a contact time of 5 minutes, the concentration needed is much 
lower in comparison with a commercial product. 

Patent claim 

Microbicidal agent consisting of 10 to 40 parts by weight of 
the salt of an alkyldiguanidine of general formula I 




(I) 
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where R is C 8 -C 18 alkyl, and m is a number from 2 to 6, and 10 to 
40, preferably 20 to 30, parts by weight of a block copolymer of 
general formula II 




(II) 



where a, b and c are integers selected so that the molecular weight 
the block copolymer is 1000 to 16,000 and the polyethoxyline 
chains constitute 10 to 90 wt% of the total molecular weight, and 
the remainder is water and/or a short-chain water-soluble 
alcohol. 
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K*i«im{T*unut)<M) 



(S) MBtfQblO^Mm^tMld^ taMaBWtAIM ft glllwMWlW, jFaUL 

© Mikroo»oiid« Mitt* b«mf*nd tut 10 - 40 Gt«.-TiilM 
d«s S*l*ts tints AJkyM^futvNdlfts dor lUgtmtinsn Form* I 

R H " 

I I 
HjN-C- N-fCH^-W-C. NH, (0 

II li 
NH NH 

>*oboi R C*-C,« Aft* und m tin* 2jhi von 2-9 btdturtt. 10 • 
40. vooufl^iM 20 - 30 GcwKhmmlm «n« Blockpoivm* 
ntau dor allftrntino* n 

MOHCh r vn r C^CH.CH r 0W-<CH J -CH ? 0l.4< (tl) 



j wob « «• b una c 9«nt« Zfthlon dtrtulttn. d* to gtwthft 
j find, did dat Molrtuitrgtwicftt dm 8loc*pofvm#ns«ti 1000 
M 16 000 bttrigt und dor GtwtchtsamttJ dor Potyocytthy 
} lonktmn am G*t*vmmoJ«fcul«i?«wicm 10 * 90% tusmacnt 
; und dor ist Wustr und/odor tin kunUtnjgtr. witMrid> 
j lienor AJkonoi 
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HOECHST AXTIENCESELLSCHAFT HOG 78/F 042 
Mikrobiozid, Mitt.1 auf d.r Baaia von AUcyl 



49 U7, „. rungzidie Vlrkung beaitzen (DE-PS 12 

1st Jedoch u, rb . t 700 „. el , t . .ikrobllld. w"; 

«un s d . P AUyi-dt-^^,,,, # - 
neg»ttv betlnflufit vlrd E»ul««t 0 ren 

5 

„ E i S d!T <U , nU " gJfUnden ' d " K ° B "««°«» von Al Ity i-d 1 - 8ua - 
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S t.h.rt . B ,- T0 . , 0 vor , US3uei „ „ . ^ - ' -".1 6,. 



H 2 N-C-N-(CH 3 ) m . N . c . NH 



H " ^^^-"^.-^2 (I) 



wo bei R C 8 -C l8 Alkyl und = eine Zahl von 2-6 bedeutet, 10 . 
10 ,0 vorzugaweiae 20 - 30 Gevichtateilen einea Blockpo y l 
riaata der allgeoeinen Forael II P^iyae- 



HO-(CH 2 .CH 2 -0) a -(CH-CH 2 -0) b .(CH 2 -CH 2 0) c -H („) 

CH 3 

111** I'*,™* ° 8an " ZahleB gewahlt 
hi! ; n Moltkttlw W**t dee Blockpolya.riaata ,000 
•M. 16 000 betrigt und der Cevichtaanteil der Folyoxlthy- 
lenketten aa Ceaaataolekulargevicht 10 - 9 0 % aua.acnt, und 

Zr M I", WaS8er UOd/0deP k «"*"tl.r, waaserlosli- 
cner Alkohol, vorzugaveiae laopropanol. 

Die erfindungageaifl vervendeten Alkyl-di-guanidine laaaen 

« "nf Ch *" * 1C - h bekan ^ en v «Tahren, ^ «urch Reason 

25 von Diaainen der Forael 
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- NH - (CH 2 ) ffl - NH 2 

, ft !" R ° diC ° ben an W«°« Bedeutung beaitzen, xit j 
30 Cyanaaid oder S-Alkyliaothioharnatof f heratellen. 

Zur Salzbildung koaaen sowohl ein- und aehrwertige anorga- 
niache oder organische SSuren in Betracht, beiapielswe Lse 
Schwefeiaaure, Salpetersaure, Phoaphoraaure, Aaeise, 3 aure 
35 oder SalzsSure. Auflerdeo konnen zur Salzbildung aucn orga- 
niache sauren, wie Esaigsaure und vor allea hoherro : *ula- 
aliphatiache Carbonaaure, wie Laurinaaure, Stt.rinaaur-, 
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Stella* eAnheitlicher Individuen konoen auch Wlschungen der 
genannten Verbindungen, gegebenenfalla auch mit anderen 
Mierobioziden zusammen verwendet werden. 4 

5 Dieae mikrobioziden Mittel, die durch einfachea Veroischen 
der angegebenen Kooponenten hergeatellt warden, zeichnen 
aich durch eine gute WaaaerlSalichkeit aua und sind gut 
vertraglich mit hartem Oder kochaalzhaltigem Waaaer. 
Sesonders hervorzuheben iat aufterdea die verbeaaerte 

?0 mikrobiozide Wirkung io Vergieich zu den biaher bekannten 
Formulierungen nit quaternSren Ammoniuaverb'indungen. 

Belaplel 

15 Die folgenden Beatandteile werden zuaamaengeaischt: 

25 Telle Laurylpropylendiamlnguanldiniummonolaktat 
25 Telle Polyoxathylen-Polyoxypropylen-Blockpolymer 
Molekulargewicht lnageaat 8000, Holekular- 
20 gewicht dea Polyoxithylen-Antella 6300 

30 Telle Iaopropanol 
20 Telle Vaaaer 

• Dteae JormuUerirtig- iat urvter den B«dingungtn des Sehaukel- - 
25 testes atabll.'^ie 13flt alch att Waaaer in jedem Verhlltnis 
klar ISalich weiterverdiinnen. 

Die mikrobiozide Wirkung in % /ml wurde nach dem 555-Test 
der Fytopharmacie in Wageningen/Niederlande durchgefuhrt . 
Hierbei wird die Mindeatkonzentration in y /ml fur die 
Reduzierung urn 10 5 Keime/ml, auagehend yon 10 Keime/ml 
festgeatellt. Die Kontaktzeit betragt dabel 5 Mlnuten. 



30 



Ala Vergleichaformulierung wurde ein Handelaprodukt in die 
35 Unterauchung aiteinbezogen, daa aua folgenden Kooponenten 
besteht: 
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25 Telle Laurylpropylendiaainguanidiniumlactat 
25 Telle Sojatrimethylarraoniuachlorid 
50 Telle Loseaittel und Waaaer 

Bestimmurg der bakterlzlden und fungiziden Wlrkunq 
Kontaktzeit 5 Minuten 

Mindeatkonzentration- fur die Reduzierung un 10 5 Seine/ml: 

Keiaart Vergleichaprodukt Beispiel 

erfindungagemafl 

Salm. Typh. 2500 y/ml 250 Y/ml 

Pa. aerug. ca. 3000 y/ml 250 y/ml 

Strept. Faec. 1500 y/ml 500 //ml 

Staph, aureus. 2000 //ml 500 //ml 

Cand. alb. 3000 y /ml 250 //ml 

Aua der Tabelle alnd die verbeaaerten mikrobloziden Effekte 
der erfindungageaiAen Miachung im Vergleich zu einem Kan- 
delaprodukt eralchtlieh. 

Um eine Xeinreduzierung urn 10 5 Keime/ml bei einer Kon- 
taktzeit von 5 Minuten zu erreichen, bendtigt man im 
Vergleich zum handelaublichen Produkt weaentlich geringere 
Einaatzkonzeatrationen,. - 
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Patentansoruch: 
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Milcrobiozide Mittel bestehend aus 10 - 40 Gev.-Tellen des 
Salzes eines Alkyl-di-guanidins der allgemeinen Foroel I 

3 H 2 N-C-M-(CH 2 ) B -M.C-NH 2 (I) 

NH NH 

vobei R Cg-C l8 Alkyl und b eine Zahl von 2-6 bedeutet, 10 - 
40, vorzugsveise 20 - 30 Gewichtsteilen eines Blockpolyme- 
10 risats der allgemeinen Formal II 

HO-CC^-CH^O^tCH-C^-O^-CCHg-CHgOJg-H (II) 

13 wobei a, b und e ganze Zahlen darstellen, die so gevlhlt 
aind, dafi das Molekulargewicht des Blockpolymeriaats 1000 
bis 16 000 betragt und der Gewichtsanteil der PolyocySthy- 
lenketten ao GesaBtmolekulargevicht 10 - 90 % ausoacht, und 
der Rest 1st Wasser und/oder eln kurzkettiger, waaaerloali- 

20 eher Alkobol. 
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